Abstract. Capon algorithm is a common algorithm for the estimating of direction of arrival (DOA). As it needs two-dimensional (2D) spectrum peak search which costs a tremendous computational complexity, in this paper, we propose a successive algorithm based on Capon algorithm for non-uniform L-shaped array to avoid the high computational complexity which only needs three one-dimensional spectrum peak search. The successive Capon algorithm has an acceptable performance and can obtain automatically paired 2D DOA estimation for L-shaped array. Extensive simulations have been conducted to verify the usefulness of the algorithm.
2.Data model
We assume that there are K uncorrelated narrowband far-field signals located at {( , ) | 1, 2, , } k k k K θ φ =  , where k θ is the elevation angle k φ is the azimuth angle of the kth 4th International Conference on Machinery, Materials and Computing Technology (ICMMCT 2016) source ( 1, 2, , ) 
, impinging on the non-uniform L-shaped array equipped with N sensors in
x-direction and M sensors in z-direction as shown in Fig.1 . The sensors are located at 1 2 [ , , , ]
The noise is additive independent identically distributed Gaussian with zero mean and variance 2 n σ , which is independent of signals. 
where ( )
( L denotes the number of snapshots). [ ( , ), ( , ), , The received signal of the L-shaped array can be represented as ( ) ( ) ( )
Then we can obtain the covariance matrix of the L-shaped array,
The spatial spectrum function of 2D Capon is given by
where
. By 2D spectrum peak search which bring a tremendous computational complexity, we can obtain the estimations of elevation and azimuth angle.
3.The successive Capon algorithm

The first one-dimensional search
In this section, we utilize the subarray in the z-axis to implement the one-dimensional Capon algorithm so that we can get the estimation of the elevation angleθ . According to (2), we can get the covariance matrix of the subarray on the z-axis, in practice,
The spatial spectrum function is given by 
The second one-dimensional search
In this section, we utilize the L-shaped array to implement the second one-dimensional search with the initial estimation of elevation angle in 3.1.
The spatial spectrum function is given by
and ˆî n ini θ ∈θ .
By one-dimensional search via k φ , we can get the estimation of azimuth
The third one-dimensional search
In this section, we utilize the L-shaped array to implement the third one-dimensional search with the estimation of azimuth angle in 3.2. Then the spatial spectrum function should be rewritten as θ θ θ = θ  which is more accurate than the initial ones and simulations will verify it in the following section.
Complexity analysis
The complexity of 2D Capon is
and the one of the proposed algorithm is 1 l is the search number of elevation angle and 2 l is the search number of azimuth angle. The complexity of the proposed algorithm is lower than that of the 2D Capon which is illustrated in Fig.2 .
Simulation results
In this section, we illustrate the performance of the successive Capon algorithm for non-uniform L-shaped array. Suppose K=2 sources impinging on the array located at θ φ =   increasing because the larger the number of snapshots is, the more accurate the covariance matrix of the received data is.
Summary
In this paper, we propose a successive Capon algorithm for non-uniform L-shaped array. As it needs only three one-dimensional spectrum peak search which significantly reduces the computational complexity with an acceptable performance compared with 2D Capon algorithm. with different snapshots.
